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Purpose/Introduction
Traumatic brain injury (TBI) is a major cause of death and disability in the developed world. A precise evaluation of the
lesion in the first days is critical for patient management1. Magnetic resonance imaging and spectroscopy allow a
good evaluation of cerebral damage. Experimental models of TBI are a useful tool for the investigation of the
physiopathological mechanism underlying the brain lesion2. In this work, we use in-vivo and ex-vivo magnetic
resonance to evaluate the evolution of the brain, in a rat model, during four weeks after the injury.
 
Subjects and Methods
Marmarou’s model of diffuse brain injury was used to induce TBI in adult male Wistar rats. Healthy subjects were used
as control.
In-vivo studies: T1W, T2W, diffusion, and perfusion images, and volume selected spectra were acquired on a 7T
system. Studies were performed at several time points: 0, 6, 24, 48 and 72 h, and 1, 2, 3 and 4 weeks after the lesion.
Apparent diffusion coefficient (ADC) and parametric perfusion maps (CBF, CBV, MTT) were generated on a pixel-by-
pixel basis using home-made software. Brain regions assessed were: prefrontal cortex (PFC), hippocampus,
somatosensory cortex and striatum.
Ex-vivo studies: HR-MAS spectra from biopsies of the same previous regions were acquired at 11.7T. Early metabolic
alterations were analyzed pre-impact and up to 24 hours after TBI induction.
 
Results
Ventricle volume measurements revealed an early increase followed by a decrease and the final recovery of the basal
size. Diffusion studies showed an oscillatory behavior of the ADC across time in all assessed. An increase in CBF was
clearly detected right after the injury in PFC that recovered in several hours (fig.1). In-vivo MRS showed an important
increase in lactate concentration in PFC after the impact that did not recover (fig.2). Ex-vivo spectra showed a gradual
decrease in glutamate and glutamine followed by a progressive increase (fig.3).
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Discussion/Conclusion
We present here alterations detected by MRI and MRS in the temporal evolution of a diffuse brain injury in a rat
model. The main appreciations are a reversible swelling of the brain associated with a focused increase of the blood
flow in PFC right after the injury maybe as a consequence of the initial blood-brain barrier disruption. We also observe
an irreversible increase in lactate concomitant with a permanent damage in cells, and a reversible decrease in neuro-
markers and neurotransmitters.
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